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INTROD U CTION
The extent and trend of poverty in China play a crucial role in determ ining the extent and trend of poverty in the world. 1 H owever, there is substantial uncertainty concerning Chinese poverty, despite recent studies on the topic. Som e of these uncertainties are data-related (for exam ple, nationally representative household surveys are not publicly available for China, and poverty analysis m ust be undertaken on tabulated data that is disaggregated by rural and urban area --see e.g., Chen and Ravallion (2001a , 2001b , 2005 and Chen and Yang (2001) ), while others relate to m ethodology (for exam ple, there is no 'official' national poverty line for China). This W orking Paper contributes to the literature by presenting the first set of national consum ption poverty estim ates for China covering a series of recent years and based on alternative plausible assum ptions concerning poverty lines and other param eters.
In this W orking Paper, we present consum ption poverty estim ates for China for selected years between 1990 and 2001 based on alternative choices of poverty lines and assum ptions concerning the consum ption profile (i.e., the distribution of absolute consum ption levels) in each year. From the outset, it should be noted that our aim is not to present a new set of point estim ates of poverty for China and to claim these to be authoritative. That task is presently beyond the capabilities of non-official researchers due to data lim itations. Rather, the aim of the paper is to present a set of poverty estim ates based on alternative plausible assum ptions concerning poverty lines and average consum ption levels. As a result, we are able to com e to the conclusion that the estim ated trend of poverty reduction in China in the 1990s is strong regardless of the assum ptions m ade. The alternative assum ptions that we consider reflect judgm ents that have been m ade in other contributions to the literature.
In contrast to this study, other existing studies focus on only one set of possible assum ptions. For exam ple, Chen and Ravallion (2005) and Sala-i-Martin (2002a , 2002b produce estim ates of household incom e (rather than consum ption) poverty. W hile Chen and Ravallion (2005) use survey-based average incom es for incom e quantiles, Sala-i-Martin (2002a , 2002b takes the view that the national accounts provide a m ore appropriate estim ate of average household incom e. Furtherm ore, these studies (also including, e.g., Chen and W ang (2001) ) use either a national consum er price index (CPI) covering a broad range of consum er goods or separate sectoral (rural and urban) consum er price indices covering a broad range of consum er goods to determ ine the level of the poverty line in each year. H owever, an 'adjusted CPI' that better reflects the prices of the com m odities necessary to achieve basic hum an requirem ents, and thereby avoid poverty, m ight be thought m ore appropriate to em ploy in poverty assessm ents. W hile Khan and Riskin (2001) and Khan (2004) describe trends in rural and urban poverty using adjusted consum er price indices, their analysis is not undertaken at the national level and is lim ited to two years (1988 and 1995) and three years, respectively (1988, 1995 and 2002) .
Due to the lack of publicly available household survey data for China that are both nationally representative and available for diverse years (see, for exam ple, Khan and Riskin (2001) in the absence of such data for China), 2 previous studies have either focused only on selected years or used tabulated data of incom e or consum ption shares (derived from underlying household surveys that are unavailable to researchers). In this paper, we use publicly available tabulated data concerning incom e shares by decile (provided by the W orld Bank, which m erged underlying national rural and urban household surveys for the years 1990, Sanjay G. Reddy and Cam elia Minoiu 3 1992 to 1998, and 2001 to produce the tabulated data). W e use these incom e shares to arrive at a national consum ption profile (and consequent consum ption poverty estim ates) based on a m ethodology discussed in detail below.
The m ethodology used in this paper to estim ate Chinese national consum ption poverty from the available data can be sum m arized in three steps:
First, w e estim ate a consum ption profile from incom e shares. W e identify alternative plausible estim ates of per capita private incom e and transform incom e shares into an incom e profile (a distribution of absolute incom e levels corresponding to incom e groups). W e then use alternative plausible estim ates of consum ption-to-incom e ratios to transform the incom e profile into a consum ption profile. W e express the consum ption profile in a base year's (1993) prices using alternative consum er price indices.
Second, w e identify poverty lines expressed in currency units of a base year. W e wish to identify alternative poverty lines that span a plausible range that accom m odate poverty lines proposed by official sources and experts in the literature on Chinese poverty. As a secondary goal, we also wish to ensure notional com parability between the poverty estim ates we arrive at for China and poverty estim ates for other countries. Accordingly, we ensure that the poverty lines we choose within a plausible span can be interpreted as corresponding to the international consum ption poverty lines used by the W orld Bank and other analysts. W e translate these poverty lines into currency values in different years using alternative consum er price indices including ones focused on the com m odities needed to avoid poverty.
Third, w e estim ate the poverty headcount ratio using the alternative poverty lines and estim ated consum ption profiles for each available year using Lorenz curve interpolation techniques.
The lack of publicly available Chinese consum ption profiles for m ultiple years precludes a direct analysis of household level data. W hile the consum ption profiles m ust be estim ated in an indirect m anner, our m ethodology has the advantage of enabling us to investigate the im pact of variation in several crucial assum ptions concerning the estim ated consum ption profile in each year and the appropriate criteria for identifying the poor. These key param eters are: (a) alternative choices of the poverty line deem ed plausible for China (while m aintaining notional com parability with poverty estim ates elsewhere in the world), (b) alternative estim ates of the level and distribution of private incom es, (c) alternative estim ates of the propensity to consum e of lower incom e groups, and (d) alternative consum er price indices.
For notational purposes, we express each alternative set of consum ption poverty estim ates as corresponding to a vector of four param eters given by:
where PL refers to the poverty line chosen; Yˆrefers to the estim ate of per capita private incom e, θ refers to the estim ate of the fraction of per capita private incom e devoted to the consum ption of each incom e group, and π is the consum er price index used to express consum ption levels (or, alternatively, poverty lines) in constant prices.
To estim ate poverty headcount ratios based on the data that are available to us, we use the W orld Bank's POVCAL software, which undertakes param etric curve fitting to interpolate 3 W e test the accuracy of poverty estim ates produced by the software by com paring the headcount ratios com puted directly from a full household survey for China in 1995 against those based on applying POVCAL to consum ption averages for deciles from the sam e survey (for details, see Appendix 2). The results give us som e confidence that the param etric procedures for the estim ation of the Lorenz curve produce poverty estim ates which are relatively close to their survey counterparts, and we proceed to com pute poverty headcount ratios with POVCAL in this paper.
The rem ainder of the W orking Paper is structured as follows. Section II contains a review of the literature on incom e and consum ption poverty in China. Section III presents the data used in the paper. Section IV discusses the alternative assum ptions under consideration, introduces alternative poverty lines and discusses different estim ates of per capita private consum ption. It also presents consum ption profiles based on refinem ents such as decilespecific consum ption to incom e ratios and 'adjusted' inflation rates. Section V constructs consum ption profiles for China, and shows how estim ates of the extent and trend of poverty vary with our assum ptions about underlying param eters. Section VI presents our conclusions.
RELATED LITERATU RE
A large literature has produced poverty estim ates both for China and for the (developing) world. W e review here recent literature on the extent and trend of poverty in China, som e of it deriving from broader studies on the entire developing world. The literature on Chinese poverty often covers only a specific year and frequently only a specific sector (rural or urban China). W here studies cover m ultiple years, they are based on a single set of (frequently nontransparent) assum ptions. A critical assessm ent of the uncertainties associated with poverty estim ates for China can be found in Riskin (2004) . A critical assessm ent of the uncertainties associated with poverty estim ates for the developing world as a whole can be found in Reddy and Pogge (2006 (14.8 per cent) in 1985 . This has been widely considered to be the m ost successful era of poverty reduction in China's history (W ang and Ren, 2004) . During the 1990s, alm ost two thirds of the rural population was lifted out of poverty, with the num ber of poor falling from 85 m illion in 1990 to 32.1 m illion in 2000. A possible reversal of the trend of poverty reduction was encountered between 2002 and 2003 when rural poverty rose three per cent according to official estim ates, despite GDP growth of eight percent.
These estim ates are based on a national poverty line derived from China's representative rural household survey using an assum ed m inim um food energy intake requirem ent of 2,400 kcal/day (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) ) and 2,100 kcal/day (1998 to date) and a non-food expenditure estim ate for basic necessities (Park and W ang, 2001 Yao (2000) contends that m ore than 200 m illion people in China were lifted out of poverty between 1978 and 1995-greater than the poverty reduction im plied by governm ent statistics. The discrepancy is driven m ainly by a large understatem ent of poverty in 1978 by the governm ent. The paper argues that the poverty headcount ratio fell from 75.5-100 percent (596-790 m illion people) to 6.7-13.2 percent (57-114 m illion) over the period 1978 -1996 . Park and W ang (2001 study sources of bias in the official rural poverty statistics. They allege that the official figures heavily underestim ate rural poverty, while the pace of poverty reduction is grossly overestim ated. Official statistics indicate a reduction in rural poverty headcount ratios of 27 percentage points between 1978 and in 2000. The authors argue that increases in the rural cost of living are inadequately accounted for, due to insufficient efforts to capture changes in prices induced by the m arketization of the econom y, and a failure to adequately account for regional price differences. They also suggest that urban poverty requires a careful assessm ent that has heretofore been lacking, and that the exclusive focus on rural poverty m ight provide a very incom plete picture of poverty in China. Khan and Riskin (2001) construct poverty lines for rural and urban areas based on the costs of attaining adequate nourishm ent (interpreted as a given caloric requirem ent, which is lower in urban areas) and an allowance for non-food consum ption expenditure (set in accordance with the non-food expenditures of households at the food poverty line). The poverty line used by these authors is related to a nutritional anchor and constructed with greater transparency than is the official poverty line. The analysis is based on data from the 1988 and 1995 Chinese H ousehold Incom e Project surveys. The authors identify a rural headcount of 35.1 percent in 1988 and 28.6 percent in 1995, and an urban headcount of 8.2 percent in 1988 and 8.0 percent in 1995. The authors also adjust the official consum er price index so as better to reflect changes over tim e in the cost of achieving a nutritional m inim um . Poverty estim ates based on the 'unadjusted' CPI suggest that rural poverty decreased by 19 percent, and urban poverty fell by 2.4 percent between 1988 and 1995. In contrast, the use of the 'adjusted' CPI leads to estim ates that poverty fell in the period by only 13 percent in rural areas, and increased in urban areas by alm ost one fifth.
An assessm ent of the evolution of urban poverty in China has also been addressed in other related studies. For exam ple, Fang, Zhang and Fan (2002) produce urban poverty estim ates using the $1 and $1.5/day poverty lines, as well as the Chinese official poverty line for the period, from 1992 to 1998. 5 They conclude that the incidence of urban poverty first declined until 1996, only to increase subsequently, and that this result is robust across poverty lines. For 1998, they propose an urban '$1.50 per day' poverty headcount of eight percent and contrast this to the one percent headcount ratio estim ated by Chen and W ang (2001) . The discrepancy between the estim ates is possibly explained by the fact that Chen and W ang (2001) use grouped incom e data in constructing their poverty estim ates. These are reported for poverty lines ranging from $0.50/day to $2.50/day for rural China, urban China and for China as a whole.
U sing household-level survey data, Xue and Zhong (2003) estim ate a poverty headcount ratio for urban China of 11.6 percent in 1999 (using a poverty threshold of 2,152 Yuan, which they apply nationally without spatial price adjustm ents). 6 They offer estim ates for six provinces Gibson, H uang and Rozelle (2003) investigate (using data from China' s 1997 H ousehold Incom e and Expenditure Survey for urban areas in H ebei and Sichuan provinces) whether poverty (and inequality) estim ates vary in accordance with the m ethod of recording consum ption (e.g., diaries vs. recall and extrapolation) and the m ethod of extrapolation used to obtain estim ates of annual consum ption from survey responses. They conclude that if China switched to estim ating consum ption based on annual figures extrapolated from several m onthly responses instead of the current, m ore costly diary m ethod, the result would be a decrease in estim ated levels of consum ption and a corresponding increase in the estim ated level of poverty.
In a recent study, Chen and Ravallion (2005) use tabulated incom e data for a num ber of population fractiles to docum ent China's progress against poverty between 1980 and 2001. The incom e variable contains the im puted value of own-production, and excludes im puted rents for owner-occupied housing. The authors estim ate for each province rural and urban incom e poverty using the following poverty lines: the 'official' (rural) national poverty line and two nutritionally anchored poverty lines (respectively for urban and rural areas) which incorporate an allowance for non-food consum ption (set in accordance with non-food expenditures of households possessing food expenditures corresponding to the food poverty line in the rural and urban sectors respectively). N ational poverty is estim ated using national rural and urban poverty lines defined as the averages of the regional rural and urban poverty lines. The study docum ents a substantial reduction in national poverty in China, with the poverty headcount ratio (corresponding to the poverty line that represents the average of the rural and urban nutritional poverty lines) having fallen from 53 percent in 1980 to 22 percent in 1990 and eight percent in 2001. Furtherm ore, m ost of the poverty reduction is shown to have been driven by rising incom es in rural areas in the first half of the 1980s.
A series of studies present poverty headcounts for China in the context of broader estim ates for the world. For exam ple, Berry and Serieux (2004) estim ate poverty headcount ratios for China and the world for 1980, 1990 and 2000. The paper concludes that the num ber of people living under $500 per year at 1985 international dollars decreased in China by m ore than 75 percent. At the sam e tim e, the num ber of people living under $1500 per year at 1985 international dollars was halved. Furtherm ore, world poverty incidence fell from 25.7 in 1980 to 14.6 in 1990 and to 12.1 in 2000 . Chen and Ravallion (2001a also found a net decrease in world consum ption poverty rates between 1987 and 1998 (at the $1.08/day and the $2.15/day 1993 PPP adjusted poverty lines) driven m ainly by high growth in China. In their m ore com prehensive study, Chen and Ravallion (2004) conclude that the num ber of $1/day poor people in the world was 1.1 billion in 2001, having decreased from 1.5 billion in 1980. Critically, the num ber of poor people declined in China by over 400 m illion since 1980, but m ore than half of that fall was achieved during the early 1980s. The authors state that if the current observed trends continue, the $1/day poverty rate for 1990 would be halved by 2015 (which would represent the achievem ent of the first Millennium Developm ent Goal on poverty reduction for the East and South Asia region). Finally, Sala-i-Martin (2002b) uses data on incom e shares to estim ate poverty headcount ratios for the $1/day and $2/day (incom e) poverty lines for the entire world between 1970 and 1998. U sing these poverty lines, which depart from previous m ethodological norm s in referring to incom e rather than consum ption, and em ploying estim ates of incom e based on national incom e accounts (as opposed to surveys) to obtain incom e profiles for each country-year, the author contends that the num ber of $1 per day poor declined by 201.3 m illion between 1970 and 1998. For China, the incom e poverty headcount ratio is contended to have been 26.7 percent in 1970, and to have steadily declined to 19.8 percent by 1980, 9.7 percent by 1990, and 2.6 percent by 2000. This represents a fall in the $1/day poverty headcount by 185.9 m illion people between 1970 and 1998. An updated set of (incom e) poverty headcount ratios corresponding to a $1.5/day poverty line is reported in Sala-i-Martin (2006) . The author finds that the poverty headcount ratio in China had been 32 percent in 1970, and declined to 3.1 in 2000.
D ATA
To obtain consum ption poverty estim ates for China, we use incom e shares available for the years 1990, 1992 to 1998, and 2001, which we report below: The next section presents alternative values for the param eters of interest; these will enable us to transform the incom e shares above into an incom e profile (i.e., an average incom e level attributed to each incom e group in each year), and finally into a consum ption profile (i.e., an average consum ption level attributed to each incom e group in each year).
PLAU SIB LE ALTERNATIVE ASSU M PTIONS
In this section we construct plausible ranges of variation for each of the four previously identified param eters underlying the poverty analysis: poverty lines ( PL s), estim ates of the per capita private incom e level (Yˆ), the share of consum ption in total incom e (θ ) and inflation rates (π ).
POVERTY LIN ES ( PL S)
First, for a given base year, we identify a set of alternative poverty lines to be used in our analysis of Chinese consum ption poverty. W e wish these alternative poverty lines to span a plausible range. In order to m aintain notional com parability with poverty estim ates for other countries, it is also desirable for these poverty lines to correspond to poverty lines in use elsewhere. In particular, we focus on the '$1 per day' m oney-m etric international poverty line. 8 Since China has never participated in an official benchm ark survey of the international com parison program , judgm ents concerning the 'appropriate' PPP for China have varied widely. These widely discrepant judgm ents concerning PPPs in turn can have large im plications in regard to estim ated Chinese poverty levels corresponding to the '$1 per day' international poverty line (as discussed, for exam ple, in Reddy and Pogge, 2006) . As a starting point, we identify alternative specifications of the PPP conversion factor for consum ption for China in 1993 that have been presented in the literature. Our approach avoids an endorsem ent of any existing approach to the construction of PPPs, all of which we consider to be very rough. The reader who is unim pressed either by the international poverty line or by the use of existing PPPs to convert this poverty line into local currency units m ight consider that the poverty lines that we em ploy sim ply reflect a plausible range of variation for poverty lines in China. The sense in which these poverty lines reflect a plausible range of variation is specific: they span the range of poverty lines in the existing literature on Chinese poverty. This does not in itself im ply that the poverty lines reflect the cost of avoiding poverty (by establishing com m and over the com m odities needed to achieve basic hum an requirem ents) since the poverty lines in the existing literature m ight well not adequately reflect these costs. There is ultim ately no alternative to carefully establishing appropriate criteria for identifying the poor in China. The exercise undertaken in this paper cannot substitute for that effort -which is best undertaken within China on the basis of adequate norm ative judgm ents, em pirical evidence and relevant contextual considerations.
The upper and lower poverty lines that we adopt are 404.7 and 839.1 1993 Yuan/year. These two poverty lines are close to the opposite ends of the range of national poverty lines for China proposed in the literature and also happen to correspond to the $1/day international poverty line under alternative plausible assum ptions (see Appendix 3 for details concerning their construction). To show that our chosen poverty lines reflect bounds for plausible national poverty lines considered in the established literature, we report, in Table 2 , a set of regional and national poverty lines drawn from it. W e note that our lower poverty line (404.7 Yuan/year) is lower than the lowest national poverty line proposed by Ravallion (2001a, 2004) . In contrast, our highest poverty line (839.1 Yuan/year) is lower than the highest national poverty line of Ravallion (2001a, 2004) . H owever, this does not worry us because both the local currency value of this poverty line and the associated headcount ratios are widely viewed as im plausibly high for China in the 1990s.
It is appropriate for us to em ploy a single national poverty line for China since, by assum ption, inter-sectoral (in particular rural-urban) and inter-provincial price adjustm ents have already been undertaken in the process of constructing the incom e shares with which we begin (reported in Table 1 ).
PER CAPITA IN COME ESTIMATES (Yˆ)
Since yearly distributional consum ption data are not publicly available for China, the task of com puting consum ption from incom e estim ates is unavoidable. In this section, we discuss estim ates of the per capita true private incom e Yˆon the basis of which we will obtain an incom e profile from incom e shares.
There are discrepant views in the literature on what constitutes an appropriate m ethod for estim ating true per capita real incom e; in particular, som e authors take the view that per capita GDP estim ates offer the superior m easure of private real incom e and consum ption (see, for exam ple, Bhalla 2002 , Sala-i-Martin 2002a , 2002b ; in contrast, others advocate the use of survey-based incom e (and consum ption) estim ates (see Deaton, 2005) . Deaton presents an extensive analysis of differences between survey and national accounts (N A) estim ates of consum ption and incom e per capita. These discrepancies are observed for both levels and rates of growth. H e shows that, on average, survey-based m ean incom e is 60 percent of GDP (based on data from 272 household surveys), and the sam e ratio is 51 percent in the East Asia and Pacific region (32 surveys). Furtherm ore, in non-OECD countries, consum ption estim ates from surveys in the 1990s appear to have grown slower than N A consum ption estim ates, while for incom e estim ates the situation is reversed. Furtherm ore, Deaton argues that China's ratio of survey-to-N A consum ption was declining in the 1990s, from 95 percent in 1990 to 80 percent in 2000. H ousehold consum ption series from the two sources also differ in term s of growth rates by 1.7 percent a year during the 1990s. N aturally, discrepancies of this level between surveys and N A data can generate large differences in the estim ated m ean incom e for different quantile groups, and consequently affect estim ated poverty levels.
Sim ilarly, differences arise from the use of per capita aggregate incom e (GDP) as the m easure of household incom e in China instead of a survey-based estim ate of household incom e (nam ely, using survey-based annual data on per capita household disposable incom e from the 2003 China Statistical Yearbook).
11 W e find that the average annual growth rate of incom e from household surveys between 1990 and 2001 was 7.54 percent. 12 In contrast, the average annual growth rate of the per capita GDP was 8.74 percent. 13 This discrepancy in the growth rates of m ean per capita incom e from the two sources is accom panied by a substantial difference in levels (the ratio between the two estim ates varies in China between 1.81 (in 1990) and 2.11 (in 1997 and 1998) . W e accom m odate both views concerning the appropriate m ethod of estim ating private per capita incom es. W e consider both national accounts-based and survey-based estim ates of per capita private incom es (denoted in the rem ainder of the paper as NA Yˆ and S Yˆ, respectively) to construct incom e profiles.
SH ARES OF CON SU MPTION IN TOTAL IN COME (θ )
Reliable consum ption surveys for various years are not publicly available for China. H owever, existing international poverty lines are specified in term s of levels of consum ption (in particular, $1 or $2 per day). As a result, sim plifying assum ptions that enable the estim ation of consum ption poverty without relying directly on consum ption inform ation from household surveys have been applied in the literature on Chinese, regional and world poverty (e.g., Chen and Ravallion 2001a , and Chen and W ang 2001 .
Specifically, it has been generally assum ed that the consum ption to incom e ratio is constant across incom e deciles and equal to the share of total household consum ption in GDP, as identified in the national incom e accounts. For our third param eter of interestθ , we denote this estim ate by NA θ . W e also adopt a m ore realistic set of consum ption to incom e ratios calculated from household surveys, which we denote S θ . In particular, we use the 1995 Chinese H ousehold Incom e Project rural and urban surveys to obtain consum ption to incom e (C/I) ratios for each decile of the national incom e distribution. 15 In this way, S θ im proves on NA θ in two ways: first, the C/I ratios in S θ are based on a household survey rather than the N ational Accounts.
It is generally agreed that household survey based estim ates are m ore appropriate for the present purpose since we are interested in estim ating the consum ption of households and national incom e accounts contain m uch inform ation that is irrelevant for this purpose. Second, the C/I ratios in S θ are specific to each decile of the incom e distribution. As a result, we can select those that are m ost appropriate for estim ating the actual consum ption of the incom e groups with which we are concerned. Due to data lim itations (the fact that there was only a single year in the 1990s surveyed by the China H ousehold Incom e Project), we m ake the assum ption that these estim ates of the average propensity to consum e of each incom e decile in China held in every year between 1990 and 2001.
IN FLATION RATES (π )
This section identifies alternative values for the last param eter in our vector: inflation rates (π ). One im m ediate candidate is the official general consum er price index ( off π ). The official CPI, however, m ight not accurately reflect the cost of purchasing the com m odities needed to achieve elem entary hum an requirem ents and thereby to avoid poverty. 16 In order to better account for the cost of consum ing such com m odities, we create a set of 'adjusted' consum er price indices.
Specifically, we use data from the China H ousehold Incom e Project survey for 1995 to estim ate shares of food (and im plicitly of non-food) in total expenditure for the lower quantiles of the incom e distribution. W e use this inform ation to construct an 'adjusted' price index with weights assigned to food and non-food item s that correspond to the em pirical expenditure shares on these item s for the bottom quantiles of the incom e distribution. Although this is not a wholly satisfactory procedure, it does perm it us to im prove upon the overall consum er price index, and thus m ore closely reflect the average pattern of consum ption. Decile-specific food shares from the 1995 surveys are reported in Appendix 5C. N oting that the share of food expenditure in total expenditure is about sixty percent for the first six deciles of the population, we em ploy this weight on food in the construction of our adjusted price index.
Two approaches are used to construct adjusted price indices: the first entails using the publicly available general and food CPI, as well as the food and non-food expenditure shares to obtain an 'im plied' non-food CPI (treating the general CPI as a weighted average of this im plicit non-food CPI and the food CPI, with weights based on expenditure shares). W e obtain an 'adjusted' general CPI using this im plied non-food CPI, the official food CPI, and food/nonfood shares in total consum ption from the surveys.
The second approach uses the food CPI and a proxy for the non-food CPI, as well as a food share of sixty percent (corresponding to the food share for the lower deciles of the incom e distribution) to obtain 'adjusted' general CPIs. Several CPIs m ight play the role of proxies for the non-food CPI, nam ely: (a) the ex-factory price index of industrial products, (b) the m eans of production price index, and (c) a weighted average of the price indices for clothing, articles for daily use, and durable consum er goods, where the weights are the average weights in the total consum ption of these item s from the 1995 survey (nam ely, sixty percent for clothing, thirty percent for daily use item s and ten percent for durable consum er goods). From am ong these three alternatives, our preferred adjusted CPI is the last since it does not rely on a proxy index for non-food item s that m ight incorrectly attribute to consum er prices changes in producers' input or output prices. 17 In Appendix 6, we report the alternative adjusted indices. W e note that there are no substantial differences in the evolution of prices between the official CPI and the 'adjusted' CPIs. Our preferred 'adjusted' CPI m ost closely resem bles the official CPI. At any given point in tim e, however, the gap between the two price indices varies. As seen below, the use of an adjusted CPI is unlikely to reverse the conclusion of a downward trend in the estim ated poverty headcount ratio and has little effect on the extent of poverty. 18 The two alternative choices for the inflation rate param eter π that we em ploy in subsequent analysis are the official general CPI off π and the preferred 'adjusted' CPI adj π .
CONSU M PTION PROFILES AND POVERTY ESTIM ATES

CON SU MPTION PROFILES
As noted before, we estim ate the average level of incom e of each decile of the incom e distribution using both per capita GDP ( NA Yˆ) and survey-based average incom e ( S Yˆ). Specifically, we m ultiply each incom e share by 10 tim es our estim ate of per capita private incom e expressed in current LCU s (local currency units) to arrive at this average. The resulting incom e profiles are presented in Tables 3.1 and 3.2. N ext, we present several consum ption profiles based on various plausible assum ptions. First, we present consum ption profiles based on the 'least refined' estim ate of the share of consum ption in incom e from the national accounts (assum ed to be constant across the incom e distribution); in other words, we apply the ratio NA θ to the incom e profiles from Table   3 .1 and 3.2 to obtain a consum ption profile which we then express at 1993 constant prices with the use of the official general CPI (Tables 4.1, 4.2): W e also present the 'm ost refined' estim ates of the consum ption profile, nam ely, those based on the incom e profiles in Tables 3.1 and 3.2, to which we apply decile-specific consum ption to incom e ratios, and for which we use the adjusted 'preferred' CPI to express the consum ption levels at 1993 constant prices ( Since the official and 'adjusted' CPIs do not differ m uch, we m ay conclude that m ost of the difference in consum ption m eans presented in Tables 4 and 5 is explained by the difference between the national accounts based (constant) and survey-based (decile-specific) consum ption to incom e ratios. W hen using survey-based propensities to consum e, average consum ption levels of the bottom incom e decile are twice as high as those based on the N A ratio. For the second incom e decile, the survey-based m ean consum ption levels are higher by approxim ately fifty percent. This difference in estim ated m eans will greatly affect the estim ated poverty headcount ratios, as we shall see in the next section.
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POVERTY ESTIMATES FOR CH IN A
The poverty headcount ratios corresponding to the two $1/day poverty lines are sum m arized in the tables below. For purposes of com parison, we include Chen and Ravallion (2004) and Chen and W ang (2001) estim ates in the sam e tables, the latter being available for a greater num ber of years. First, in Table 6 , we report poverty headcount ratios for China based on the 'least refined' estim ates of the consum ption profile (presented in Tables 4.1 and 4.2): These results show that the trend of considerable poverty reduction identified elsewhere in the literature is robust to the choice am ong alternative poverty lines. The poverty headcount fell (between 1990 and 2001) by at least half if per capita GDP is taken to be an accurate m easure of private incom es, and by 40-52 percent if survey estim ates of incom es are considered instead. Although this picture of the trend of poverty reduction is robust to the choice of poverty line, this is not true for the extent of poverty. In particular, poverty headcount estim ates vary, depending on the year, by a m ultiplicative factor of between 0.3 and 3.7 of the Chen and Ravallion estim ates. N ext, in Table 7 , we report poverty headcount ratios for China based on the 'm ost refined' consum ption profiles (reported in Tables 5.1 and 5.2): n/a n/a n/a n/a n/a n/a n/a n/a n/a As expected, the scenario ( )
corresponding to the lower of the two poverty lines and the higher per capita incom e estim ates produces negligible headcount ratios. In contrast, the highest poverty line in association with the lower per capita incom e estim ates ( )
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produces headcount ratios of a m agnitude two tim es higher than those of Chen and Ravallion. H owever, the estim ates still robustly display a downward trend.
It is notable that our poverty estim ates depart m arkedly in m agnitude from official statistics and from those of CR. In particular, the set of assum ptions that is m ost refined results
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International Poverty Centre W orking Paper nº 25 in estim ates starkly different from those of CR (by a m ultiplicative factor varying between 0.2 and 2.6). Of course, this partially reflects the choice of poverty lines, which cannot be fully rationalized in the absence of an adequate exercise of poverty line construction based on appropriate norm ative judgm ents and em pirical evidence from China.
Is the pace of poverty reduction (which we understand to refer to the year-after-year percentage decrease in the poverty headcount ratio) different, according to the estim ates constructed here, than that recorded in official statistics? According to the official statistics, the pace of poverty reduction was uneven throughout the 1990s, with the highest achievem ents being between 1995 and 1999 (when it varied between 13 and 20 percent annually). It has been suggested that this m ight have been a result of post-1994 grain m arketing system reform s (which boosted procurem ent prices received by poor farm ers).
19 W e do not directly assess this causal claim here, but do note that the official data are consistent with it. H owever, according to the official statistics, there is no evidence of the pace of poverty reduction having fallen over the period considered. The rate of poverty reduction toward the end of the period is generally no lower than that at the beginning of the decade and som etim e higher.
W e report the rates of poverty reduction and elasticities of the headcount ratio with respect to aggregate incom e (often referred to m isleadingly as the 'growth elasticity of poverty') im plied by our estim ates (from Tables 6 and 7) in Appendix 7. W e observe that, for estim ates based on the unadjusted CPI, the pace of poverty reduction accelerated in 1995 and rem ained higher than at the beginning of the period until around 1997, regardless of the param eters adopted. H owever, when the 'adjusted' CPI is used, the pace of poverty reduction fell between 1993/94 and 1994/95 and rose thereafter. This is an instance in which the choice of CPI is quite consequential. Furtherm ore, under all of the com binations of assum ptions considered, a trend of uninterrupted poverty reduction is observed until 2001, with two exceptions: the cases corresponding to the lowest poverty line and the use of the official CPI, for which a very sm all increase in poverty is observed 1990 and 1993, and a slightly larger increase in poverty is observed between 1998 and 2001. In the official statistics, we note a possible reversal of the trend of falling poverty only later, between 2002 and 2003. Finally, there is no clear trend in the 'growth elasticities of poverty'.
CONCLU SIONS
The record of poverty reduction in China has a substantial im pact on assessm ents of world poverty. In this paper we have analyzed the extent to which estim ates of the extent and trend of poverty in China are sensitive to the choice of assum ptions concerning poverty lines, the propensity to consum e of lower incom e groups, inflation rates, and the estim ate of per capita incom e needed to construct an incom e profile from incom e shares. In particular, we have identified a range of poverty lines for a given base year (1993) that is plausible in the sense that it spans the range of poverty lines proposed in the existing literature. Sim ultaneously, the poverty lines em ployed enjoy notional com parability with poverty lines used in current international poverty assessm ents. W e have used both surveys and national accounts to estim ate incom e levels. Furtherm ore, we have used consum ption to incom e ratios from both the N ational Incom e Accounts and the Chinese H ousehold Incom e Project (1995) survey to translate incom e levels into consum ption levels. Finally, we have expressed the quantities of interest in 1993 constant prices using both the Chinese official consum er price index and 'adjusted' price indices that m ore closely reflect changes over tim e in the costs of purchasing the basic goods needed to achieve elem entary hum an requirem ents and thereby avoid poverty.
W e found, in this study, that the conclusion that China has had substantial success in reducing consum ption poverty over the 1990s is robust to plausible variation in assum ptions. China appears to have enjoyed a truly rem arkable reduction in consum ption poverty over the decade. Moreover, there is no clear evidence that the rate of reduction in the poverty headcount ratio has fallen over tim e.
The extent of poverty we identify as prevailing in any year is greatly influenced by the assum ptions m ade, however, and often differs m arkedly from estim ates produced in other sources, such as Chen and Ravallion (2004) . In particular, som e of the sets of assum ptions that we consider result in poverty estim ates that are as large as 2.6 tim es Chen and Ravallion's. H owever, in view of the prevailing uncertainties concerning the appropriate assum ptions to apply, and the absence of adequate inform ation on the real costs of achieving basic hum an requirem ents in China, there is reason for caution in accepting any one set of poverty estim ates as correct.
Three cautionary notes are in order. First, it should be noted here that after the com pletion of our research, China's N ational Statistics Bureau upwardly revised historical data for GDP for the years between 1993 and 2004. This revision affects our estim ated consum ption profiles in the years 1993-1998 and 2001 , and consequently, the poverty estim ates for these years that depend on national accounts estim ates of per capita incom e. H owever, we do not believe that this revision m aterially affects our conclusions. 20 Our second cautionary note is that when interpreting the patterns found at the aggregate level, one m ust exercise caution since such figures m ight conceal im portant m icro-level variations (at the individual, county or even regional level), which we have not considered at all in this analysis, and which are likely to be of great im portance for China. Meng et al. (2004) offer evidence based on survey data in urban China that the nutritional intake for lower incom e groups has been decreasing throughout the 1990s. Rising food prices between 1993-1996 induced by the liberalization of the grain m arketing system and the abolition of the food coupon system are cited as the m ain causes of nutrition worsening. Evidence on rising urban consum ption poverty in the 1990s is also provided by Riskin (2001), Fang, Zhang and Fan (2002) , and Xue and Zhong (2003) .
Our third cautionary note is that in light of these findings, it is im portant to know whether China's success in reducing consum ption poverty is m atched by achievem ents in other dim ensions of developm ent. Som e evidence on health outcom es is given by Minoiu and Reddy (2006) , who note that province-level rates of im provem ent in m ale and fem ale life expectancy were generally higher in the 1990s than in the previous two decades. H owever, the authors show that it took China a greater num ber of years to obtain the sam e im provem ents that other countries in the sam e incom e bracket obtained, starting with sim ilar initial life expectancies.
Despite these cautionary notes, it is clear that the reduction in consum ption poverty in China is truly rem arkable and provides a perhaps unique instance of dram atic poverty reduction over a short period of tim e. It is also clear that a central reason why poverty reduction m ight have taken place worldwide is that it has taken place in China . 
APPEND IX 1 -CHINESE, EAST ASIAN AND D EVELOPING W ORLD POVERTY ESTIM ATES
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APPEND IX 2 -POVCAL
To estim ate the poverty headcount ratio from grouped data, we use the W orld Bank's POVCAL software. The software fits the Lorenz curve via two param etric interpolation m ethods: the General (GQ ) and the Beta m odel (Datt, 1998) . The results reported in this paper are based on the first m ethod since POVCAL system atically indicates that it provides a better fit to the data.
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The two estim ation techniques fit the Lorenz curve from grouped incom e data (e.g., from incom e m eans for ten quantiles of the incom e distribution). H ere, we investigate how well the two param etric estim ation m ethods perform in replicating certain features of the distribution of incom e (such as the poverty headcount ratio for a given poverty line), when grouped incom e data are available instead of the full underlying survey. To do so, we use the full survey obtained by pooling together the 1995 Chinese H ousehold Incom e Project urban and rural surveys.
26 W e com pute poverty headcount ratios for a range of poverty lines between the m edian and one-fifth of the m edian of the underlying survey incom e in order to reflect the range of variation of poverty lines used later on in the paper. 
Estim ates of headcount ratios based on grouped incom e data versus underlying survey data (% )
APPEND IX 3 -CONSTRU CTION OF ALTERNATIVE POVERTY LINES
Our strategy consists of the following two steps:
First, we identify 'real' per capita GDP estim ates for China in 1990 in 1990 'international dollars' (also known as PPP dollars) from different sources (IMF, W orld Bank (1993) , Ruoen and Kai (1995) and the Penn W orld Table Version 5.5) . To start, we use the GDP estim ates for 1991 in 1991 international dollars for China, sum m arized in Gulde and Schulze-Ghattas (1993, p.117 ): * Source: Gulde and Schulze-Ghattas (1993, p.117) China's population in 1991 was 1.15078 billion (W orld D evelopm ent Indicators, 2003) . This im plies the per capita GDP estim ates for 1991 (at 1991 international prices) shown in Table  A3 .2, to which we add Ruoen and Kai's (1995, p. 390) W e obtain an estim ate of China's per capita GDP at 1990 international prices using the U S GDP deflators for 1990 (88) and 1991 (91) (W orld D evelopm ent Indicators, 2003) . Applying the ratio between the GDP deflators to convert China's per capita GDP estim ates for 1991 from 1991 prices to 1990 prices, we obtain: Second, we obtain from these alternative per capita GDP estim ates for 1990 (in 1990 prices) im plicit GDP and consum ption PPPs for China. W e then derive consum ption PPPs for 1993-the base year used in existing m oney-m etric international poverty estim ates. Finally, we identify corresponding '$1 per day' poverty lines for this base year.
Drawing on the range of GDP estim ates from Table A3 .4 and exercising our judgm ent, we identify two im perfectly representative estim ates of China's 1990 per capita GDP (at 1990 international prices): $2,695 and $1,300. W e then obtain the GDP purchasing power parity conversion factors by dividing China's per capita GDP in 1990 local currency units by these 'real' per capita GDP estim ates in U S$. The 1990 per capita GDP in 1990 local currency units was 1,634 Yuan (W orld D evelopm ent Indicators, 2003) . Therefore, the GDP PPPs (at 1990 international prices) that correspond to the selected per capita GDP estim ates are: 0.6063 Y/$ and 1.2569 Y/$.
To obtain consum ption PPPs from these GDP PPPs, we use the 1993 W orld Bank estim ate of China's consum ption PPP of 1.419Y/$. There are two approaches to this. In the first m ethod, we m ove the 1990 GDP PPPs forward in tim e to 1993 by using the GDP deflators for China and the U .S. respectively to transform their num erator and denom inator. W e then assum e that the ratio of 1993 W B GDP PPP to W B consum ption PPP ratio can be applied to the PPPs we have just arrived at and thereby obtain four 1993 consum ption PPPs. These will be referred to as Method I consum ption PPPs. The second m ethod consists of first com puting the ratio between the 1990 W B GDP PPP and the 1990 W B consum ption PPP. Applying this ratio as a m ultiplicative factor to the other 1990 GDP PPP estim ates enables us to obtain the corresponding 1990 consum ption PPPs. These are m oved forward to 1993 using the official Chinese CPI to transform the num erator (from 1990 Y to 1993 Y) and using the U .S. CPI to transform the denom inator (from 1990 $ to 1993 $) . The resulting figures are referred to as Method II consum ption PPPs.
Method I and Method II 1993 consum ption PPPs are reported in Table A3 .5. W e note that within each m ethod, the PPPs vary by a factor of two, but across m ethods they are of sim ilar m agnitude. Alternative estim ates of the $1.08/day W B annual international consum ption poverty line at 1993 prices are obtained by m ultiplying $1.08 by each consum ption PPP and 365 days. The poverty lines are reported in Table 2 . The alternative poverty lines vary significantly, with the highest poverty line being m ore than twice as high as the lowest poverty line. The two poverty lines reflect the variation in im plicit PPPs associated with variant GDP estim ates for China. They are expressed in private Yuan consum ption units. Khan and Riskin (2001) . W e have been able to replicate m ost of the variables used in this publication; however, we have found that the per capita incom e from the rural surveys did not include the value of self-consum ption of farm products (m nem onic: RY4), which led to an underestim ation of disposable rural incom e. Correspondence with the authors indicates that the value of self-consum ption of farm products is included in 'net farm incom e' (m nem onic: RY3C). This is also m entioned in the docum entation accom panying the surveys ("Estim ating H ousehold Incom e" file). The publication indicates that (p. 31): "RY4 (self-consum ption of food) is a category that was separately identified in 1988 and is included in RY3A in 1995". According to the docum entation, RY3A is the m nem onic for "net cash incom e from the sale of farm products", while RY3C = RY3A + RY4.
Two observations are in order:
• RY4 is the (gross) value of self-consum ption. It is a 'gross' value in that the costs associated with producing food for self-consum ption are not subtracted from it. Therefore, RY4 can enter total consum ption m easures, 30 but it is its 'net' form that should be treated as a com ponent of incom e;
• The Chinese H ousehold Incom e Project 1995 does not attem pt to separately identify the costs associated with producing agricultural output for sale vs. those for self-consum ption. This is standard practice in household level surveys since the separate identification of these costs m ay be practically im possible for farm ers. Therefore, identifying the 'net' value of self-consum ption is, in practice, a difficult task.
The cash incom e from the sales of agricultural output is a ready-m ade variable in the survey. W e attem pted to re-construct this variable from scratch by sum m ing up the cash incom e from the following household farm ing operations: grains, econom ic crops, forestry, anim al husbandry, fishing and other agricultural activities. The costs of production are those associated with all these activities, and also include the costs associated with producing food for self-consum ption. The m easure of RY3A obtained from this exercise is identical to that obtained by the authors for 65 percent of the individuals in the rural sam ple. W e can find no explanation for the discrepancy for the rem aining 35 percent of the individuals (10,107 observations). 31 W e proceeded to include RY4 in the m easure of total consum ption, and in that of total incom e. This is justified on the basis that, according to the SAS codes, neither is RY4 directly included in total incom e, nor did we find any conclusive evidence that it is included in any of the com ponents of total incom e (such as RY3A). Furtherm ore, once we subtract the total costs of agricultural production (where the production m ay be either sold or self-consum ed), RY4 is also the correct variable to be added to the total incom e variable.
Sanjay G. Reddy and Cam elia Minoiu
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APPEND IX 5B SU RVEY-B ASED CONSU M PTION TO INCOM E RATIOS
To obtain consum ption to incom e ratios for each incom e decile, we use the Chinese H ousehold Incom e Project 1995 survey. For rural areas, the m easure of total consum ption includes the expenditure on staple food, non-staple food, cigarettes and alcoholic beverages, clothing, transport and com m unications, daily use consum ption goods, durable goods, m edical care, education, housing, supporting parents or aged relatives, gifts, m edical insurance, fines, as well as the expenditure on purchasing fixed capital for production, and taxes and fees. Total consum ption also includes the gross value of self-consum ption of farm products. W e validate the quality of this consum ption variable by correlating it to the total cash expenditure on consum ption (available in the survey); the correlation is 0.9885. For urban areas, the total consum ption expenditure is available in the survey and is the sum m ation of expenditures on consum ption categories that include: food, cigarettes and alcohol, clothing, daily consum er goods, durable consum er goods, non-com m odities, labor and other services, educational and reference m aterials, tuition and fees, children's education, adult education and training, child care, alim ony, gifts, transportation, water and electricity, fuel, telephone use, and m edical care. The incom e variables on the basis of which we construct deciles are com puted using the publicly available SAS codes that accom pany the survey.
To obtain consum ption to incom e ratios for each decile of the incom e distribution, we put together the rural and the urban surveys in a national survey, which contains 56,437 observations. It is interesting to note that m ore than 6,400 individuals are dis-saving and are prim arily concentrated in the bottom decile: Individuals in the bottom incom e decile appear to consum e, on average, 124 percent of their incom e. Our procedure requires us to assum e that this ratio is representative of the true consum ption to incom e ratio throughout the 1990s. W e are concerned, therefore, that the 124 percent figure im plies a degree of persistent dis-saving that is im plausibly high. This figure also im plies that consum ption levels for the bottom incom e decile are greater than for the second incom e decile, which is also im plausible. To address both of these problem s, we assum e that the consum ption to incom e ratio for the bottom decile is 100 percent. This yields the consum ption levels reported in Table 5 . 
APPEND IX 5C FOOD SHARES IN TOTAL EX PEND ITU RE
To obtain consum ption to incom e ratios for each incom e decile, we use the Chinese H ousehold Incom e Project 1995 survey. The total consum ption variables are those introduced in Appendix 5b. The rural incom e variable is discussed in Appendix 5a, while the urban incom e variable is produced with the SAS codes (from the docum entation). To obtain food shares in total expenditure for each decile of the incom e distribution, we put together the rural and the urban surveys in an overall national survey, which contains 56,437 observations: 
29
APPEND IX 6 -'AD JU STED ' CONSU M ER PRICE IND ICES
To construct adjusted consum er price indices, we use two approaches. The first approach entails using the publicly available general CPI and food CPI, as well as the average food shares from the 1995 survey to obtain an 'im plied' non-food CPI. W e then use the im plied non-food CPI, as well as the food CPI and a weight on the food CPI of 60 per cent to obtain the 'adjusted' general CPI. (The weight on the food CPI is m otivated by the fact that the food share in total expenditure for the bottom 20 per cent of the population is 62.5 per cent and the food share for the national sam ple is 57.7 per cent). The second approach uses the food CPI and different proxies for the non-food CPI, as well as a food share of 60 per cent to obtain the 'adjusted' general CPI. The proxies for the non-food CPI that are considered are the ex-factory price index of industrial products, the m eans of production index, as well as an index constructed from scratch using the 1995 surveys.
2(a). First proxy: ex-factory price index of industrial products (also known as the total industry products price index).
2(b)
. Second proxy: m eans of production price index 2(c). Third proxy: a w eighted average of the clothing, articles for daily use, and durable consum er goods price indices, w here the w eights are those in total consum ption of these item s from the 1995 survey (10 per cent for durable goods, 60 per cent for clothing, and 30 per cent for daily use consum er goods). This is our preferred 'adjusted' CPI (see explanation in text).
The adjusted CPIs resulting from the application of each of these m ethods are described in the following table: n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a .
